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sov/180-59-3-14/43
AUTHORS: Ignatov, D.V. and Shamgunova, R.D., (Moscow)

TITLE: "Phe Mechanism of Oxidation of Nickel-Chromium Based
Alloys

PERIODICAL:tIzvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 3, pp 83-87 (USSR)

ABSTRACT: Alloys investigated were 80% Ni 20% Cr, Ni-Cr-Al alloys
containing 20% Cr and up to 10% Al; and Ni-Cr-Ti alloys
with 20% Cr and up to 10% Ti. Figure 1 shows the
oxidation rates for various alloys at different
temperatures. Electrongrams were taken of the surface
films. Table 1 shows the structures of the filns and
Fig 3 gives typical electrongrams, Results show that the
rate of oxidation of the nichrome alloy is lower than that
for chromium at 800 to 1000°C. This is because there
forms on the surface a film containing the compound
NiCrg04 which is very stable. The oxidation rate of
nichrome is also reduced by aluminium additions,
especially at temperatures higher than 700°C. 1n order
to obtain successful protection, &-5% Al at 500“C and
7% at 1000°C is required. An addition of 0.68% Ti also
decreases the oxidation rate but 3.4% and more increases

Card 1/2 the oxidation rate because NisTi is formed and also
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because there is a greater content of titanium oxide

in the film. Titanium also results in intergranular
corrosion of the alloy (see Fig 2 showing micrographs
of nichrome with (a) 5.9% Ti added and {(b) 7.270 Al
added, after oxidation at 1000°C). There are 3 figures,
2 tables and & references, 1 of which is English and

3 Soviet.
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and Roza Davletovna Shemgunove

0 mekhanizme okisleniya splavov na osnove nikelys i khroma (Oxidation Mechanisa
' 1zd-vo AN §SSR, 1960. 105 P- Errats

of Wickel-Ghromiwd Alloys) ., Moscov,
slip inserted. 2,500 copies printed.

Sponsoring Agency: Aksadenmiya nauk S9SR.

pohding Member,
Mints; Tech. Ed.:

Ignatov, Daniil Vesil'yevich,

Ingtitut metallurgii.

Academy of Sciences USSR;

Resp. Ed.: N.V. Ageyev, Corres
_ LeA. Sushkova.

Ed. of Publishing Bouse: B.V.

g: This book 18 intended for metallurgisis, particularly those con-
cerned with the oxidation of nickel-chramium alloys.

COVERAGE: The basic methods used in snvestigating oxidation processes in netsls
and nickel-chromiwm alloys in gaseous media at elevated and high temperatures
(400-1050°C) are discussed. The principal results of experimental studies on

kinetics of oxidation, the structure and composition of oxide f£ilms which

the
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form on Ni-Cr allays and their separate camponents depending on time and heat-
ing temperature are described. The effect of various &lloying elements on the
heat resistance of these alloys is also discussed. Recent theories on the oxi-
dation of metals and alloys are presented and the possibility of using them to
explain the mechanism of oxidation in Ni-Cr alloys is examined. No personr
alities are mentioned. There are 117 references: 52 Soviet, 39 English, 12
German, 6 French, and 8 others.

" TABLE OF CONTENTS:
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Ch. I. Basic Methods of Inves igation
y  l. Nature of the. ox:ldltionrprocess
2. Gravimetric method )
. Electronogrlphic method’
" 4. Electrom microscopy method
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6. Semples and methods of treating them .

Ch. II. Experimental Data
1. Oxidizab{lity of basic components amd binary alloys
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STSPoo [/oqg, 1273, 1229) E032/E314
AUTHORS Igna?ov, D.V. and Lebedev, Yu.N.
TITLE: Univédrsal Apparatus for the Determination of the

Rate of Evaporation and Decomposition of Various
Substances in a Vacuum

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No. 6,
pp. 107 - 110

TEXT: A description is given of a universal apparatus (in a
glass envelope) which can be used to determine the rate of

evaporation and the heat of evaporation of metals and components
of alloys in the temperature range 20 - 2 000 "C. It can also
be used to atudy the kinetics of decomposition of chemical

qompounds?? o determine their chemical and phase composition
by sublimation and condensation at target in a high vacuum
and subsequent analysis of the products by electron
diffraction and other methods. The prin %pal parts of the
apparatus are a torsion microbalance an evaporator placed
in the same vacuum chamber. The frame and the balance beam
were made from fused quartz rods 4 and 2 mm in diameter and
the restoring and suspension wires were made of tungsten
Card 1/6
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Universal Apparatus for the Determination of the Rat. of

Evaporation and Decomposition of Various Substances in a \
Vacuum '

(13 4 in diameter). A detailed description of these balances
is given by Rodin et al in Refs, 1 and 2, They are of
conventional design., The balance is calibrated by suspending
sections of a silver wire of known weight., The evaporator
was in the form of the usual Knudsen furnace in the form of

a tantalum container whose temperatute was measured by a platinum
platinum/rhodium thermocouple. The furnace was operated under
effusive conditions with an output aperture of 0.3 - 0.5 mm

in diameter and a wall thickness of 0,05 mm, The furnace is
heated by tungsten spirals, The working temperature could be
achieved in about 30 sec after switching on the current and

the working vacuum was between lo-g and 5 x 10-7 mm Hg when
the temperature was 1 200 -~ 1 400 "C. The collimator had
an aperture of 15 mm in diameter and was located at 20 mm
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Universal Apparatus for the Determination of the Rate of
Evaporation and Decomposition of Various Substances in a
Vacuum

f»om the face of the furnace and at a distance of 5 mm from
-he target. The ccllimating diaphragm was attached to a
massive copper block in order to maintain it at a sufficiently
low temperature, The block was water-cooled, Chemically-
active residual gases were removed by passing chemically-pure
argon through the apparatus. The beam produced by the Knudsen
furnace and collimated by the diaphragm was condensed on a
target suspended from the torsion balance. The composition of
the condensate was determined by an electron-diffraction
method with the aid of radioactive isotopes and by chemical
analysis. In the case of the electron-diffraction analysis
the condensate was removed from the target either by immersion
in water or by dissolving the target, A counter for recording
radiocactive emissions was also included and could be used to
determine the rate of evaporation. The apparatus has been
used to determine the rate of evaporation of a number of
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Universal Apparatus for the Determination of the Rate of
Evaporation arnd Decomposition of Various Substances in a

Vacuum ;
metals and alloys. The following table gives the data on the . /
vapour pressures and heat of evaporation of erbium, chromium a: ;X
solid solutions of titanium and chromiumi

Vapour pressure P, 10‘“ mm Hg

Temperature of

Evaporation, Cr+0.6 at.% Cr+1.0 at.%

(o Er Cr Ti Ti

1100 2.10

1150 2.58 1.41  o.41 0.30

1200 8.69 4,57 2.53 1.61

1250 12.04 13.49 6.39 5.65

1300 ‘+43.10 - ¥2.15. _29.75 13.52

" Température of evaporation, kjoules/mole

§;§d 4/6 267.7 4oh.9 A477.8 h99.9
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The temperature dependence of the vapour pressure (mm Hg)
was found to be given by the following expressions:

1g 11,0 - 21170/T; for Cr;

1g 13,28 2500/T; for Cr + 0.6 at.% Ti;
1g 13.2%—-.25200/T; for Cr + 1.0 at.% Ti;
1g p = !6.40 - 14000/T; for Er.

are 4 figures, 1 table and 5 Soviet references
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ASSOCIATION: Institut metallurgii AN SSSR
(Institute of Metallurgy of the AS USSR)

SUBMITTED: October 27, 1959
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s/137/62/ooo/oon/1h1/gol *
A060/A101 .
5 yloo
AUTHORS : Igoaw.ﬂ_\h_,qLebedev, Yu. N.
TITLE: Universal installati-n for the determination of evaporation rates

and the decomposition of varlous substances in vacuum

PERTODICAL: Referativnyy shurnal, Metallurgiya, no. b, 1962, 93, abstract 41560
(v sb. "Fiz.-khim. osnovy proiz-va gtall", Moscow, AN SSSR, 1961,

305 - 310)

TEKXT: The description is glven of an installation for determining the

rates and heats of vaporization of metals and alloy components, and which also

enables the {nvestigation of the decomposition kinetics of chemical compounds

and the determination of their chemical and phase compositions. This is done by X
sutlimation and condensation on & target in the interval between 20 and 2,ooo°c

at high vacuum with subsequent analysis of the condensation products by electrono~
graphic or other methods, by means of radioactive isotopes or chemical analysis.

The material under investigation is placed in an evaporator consisting of &

Knudsen cell and a heater. The Knudsen cell is made of a massive tantalum beaker,
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and the heater 1s made in the form of a turgsten cylindrical spiral whose end 1s . !
fixed by a spring: this makes it possible to avoid the deformation of the spiral
under heating up to operating temperatures of 1,400 - 1,700°C, This way of at-
taching the spiral makes 1t possible to eliminate the ordinarily used ceramic
holders. The stream of vapor from the vaporizing substance is shaped by the

opening in the Knudsen cell and the collimating diaphragm, and directed onto the
target suspended from one of the ends of the balance arm of a torsion microbalance
and condenses upon it. By introducing an active measurecment sensor into the in-
stallation it is possible to determine similtaneously the vaporization rate of y/f/
several components of an alloy. The results are cited of a number of investiga-
tions on the determination of vaporization rates of motals and alloys ’_Er, Cr,

solid solutions of Cr and Ti). There are % references.

Ye. Assonova

[Abstracter's note: Complete translation]
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AUTHORS : Ignatov, D.V. and Kovalev, Ye.A. (Moscow)
/——"_—" .

PITLE: On the mechanism of the influence of vanadium pentoxide
on the velocity of oxidation of steel 3W -417 (ET-417)

PERTODICAL: Akadémiya nauk SSSR., Izvestiya. Otdeleniye
t ekhnicheskikh nauk. Motallurgiya i toplivo,
no. 6, 1961, 107 - 114 4+ 1 plate

TEXT: Combustion in a gas turbine of a high-sulphur oil,

also containing increased quantities of vanadium and sodium, causes

a rapid corrosion of the turbine blades. There is no agreement

in the literature as to the mechanism of this type of corrosion

and for this reason the authors investigated the process of ox%—
dation of steel specimens heated to temperatures of 600 - 850 C

in air, in contact with and without vanadium pentoxide and a V//'
mixture of vanadium pentoxide and sodium sulphate. A chromium

nickel austenitic steel EI-417V(0.11% C, 1.24% Mn, 0.76% Si, 24,19 —
Cr, 18.47% Ni, 0.022% P and 0.013% S), after hot-rolling without
thermal treatment, was used for the investigation. Specimens

were prepared in the form of plates 20 x 10 x 17 mm. A synthetic

Card 1/6
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ash(composition, %: v‘,,‘o5 - 41.6, Na,S50, - 11.2, Al,05 - 16.0,
- 16,0, $i0, - 7.2, NiO - 6.4 and Cu0 - 1.6, corresponding

Fezo3
to the ash of o fuel o0il) and vanadium pentoxide in the form of
paste were used for coating the specimens. Experiments on the
kinetics of oxidation of the steel were carried out in air at
temperature of 600, 650, 700, 750, 800 and 850 °c. For comparison,
oxidation of specimens of the same composition and at the same
temperatures but without contact with the ash or vanadium

pentoxide, was carried out for 1, 2, 4, 8, 16, 32, 64 and 100 hrs.,
The coating was renewed every 20 hours in the oxidation tests of

the coated specimens. Removal of corrosion products from the
specimens was done electrochemically. It was found that, on heating
in air, steel EI-417 oxidises according to the parabolic law (with
the exception of the first stage during the first four liours) and,
on heating in contact with V205 or with the above mixture -

according to the linear %aw in the whole temperature range
investigated (650 - 850 "C). The corresponding velocity constants
were calculated as: 0.085, 21.2 and %1.5 g/m’hr. On contact of
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the specimens with corrosive mixtures the velocity of corrosion
syarply increases with increasing temperature. A particularly
sharp increcase in the corrosion velocity was observed above 650 C
for the mixture and above 700 C for vanadium pentoxide. Thus,

a rapid oxidation was observed only in the presenca of liquid

V205 phase and low melting iron vanadates and their mixtures

with iron and chromium oxides. The oxide film of specimens
oxidised in alr was analysed by slectron-diffraction mpethods and
the corrosion products of spocimens oxidised in contact with
v_0. and the mixture werce submitted to X-ray and clectron-

¢iffraction analyses. The results obtained indicate that the film
for ned ui oxidation of specimens in air (not in contact with V,_,O5

/

-
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a-A]203 type, the presence of other compounds . ec.g Vzos,
Na2504 was confirmed. A more accurate determination of the

composition was not possible due to the low intensity of the V/
lines and a large number of phases presont. On the basis of

the results obtained the following mechanism of the influence of

V._O5 and qus + Na S0, on the velocity of oxidation of EI-417

steel is postulated: liquid Vzo5 in contact with the surface of
Specimens rapidly destroys a thin layer (100 - 200 &)

consisting mainly of Fe203i formecd during the pbreparation of

Specimens and their initial heating to the relting temperature
of Vzo5 Therefore, during the initial period of oxidation,

instead of a protective oxide layer in the solid Sstate. a liquid
layer consisting of a mixture of V205 and a«Fe203 is formed.

Air oxygen pPenetrates this layer easily to the boundary metal-
oxide layer and oxidises the components of steel predominantly
iron and chromium. If no fresh V2 is added, the protective
Card 4/ 5
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properties of the oxide film can be regenerated due to the
reduction of V205 with chromium to high-molting V2°3° In the

presence of liquid Vzo5 the scale formed is porous and consists
mainly of a mixture of oxides a-Crzos. a-F0203. V205 and
possibly of small quantities of vanadates, FeVO,, CrVo, and
compounds of the type 2NiO.V205. Shearing stresses are

generated in the scale causing its peeling off from the metal
on cooling, due to a large molecular volume of V205. Oxide

compounds of the spinel type arc absent in this case, because
in the presence of Vzo5 free NiO and FeO are not formed. The

mechanism of the influence of the mixture (V205 + Nazso&) on the

velocity of oxidation of the steel is basically the same as of
V205, except that, due to the presence of sodium sulphate, the

activity of the mixture is increcased. The latter is due to a

Card 5,6
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decrease in the melting temperature (to 650 °c) and the

appearance of sulphuric anhydride (VZOS + Nazsoh = 2NaVO3 + 503).

There are 3 figures, & tables and 16 references: 1 Soviet-bloc
(translated from non-Soviet publication) and 15 non-Soviet-bloc. b//
The four latest English-language references mentioned are:

Ref. 1: W, Foster, M. Leipole, T.A., Shevlin - Corrosion, 12, -

no.1l, 1956, 23; Ref. 7: E. Fitzer, I. Schwab - Corrosion,

12, no. 9, 1956, 49; Rer. 10: G. Lucas, M. Weddell, A. Precce -
J. Iron and Steel Inst., 1955, 179, 342; Rer. 15: H. Logan -
Corrosion, 15, no. 8, 1959, 61.

SUBMITTED; February 10, 1961
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" Investigation of the oxidizability of Iron-Nicke

Cobalt, Chromium, and Copper for bonding with glass.

o o : L
Moscow. Tsentril'nyy nauchno-issledovatel!skiy institut che rnoy“?

‘ metallurgii. Sboranik trudov. no.25. Moscow, 1962, Pretcizion{wye. ”
.o splavy. pp.303-310,.. - o S o &- '
“/“P.TEXT: * The paper describes an expe rimental investigation based on the " i- "
~ . 7. assumption that a good bond between the illoys cited in‘the title and glass is cone

f the metal surface by the fused glass and is furthgr

postulated that a strong vacuum-resistant film!t

' layer must have a specified thickness, since an excee
an adequately strong bond, whereas is an excessively thick fil

HAT 15 (N47DS5), the compositions of which are tabulated.in ¢
- dustrially widely used alloy H29X18 (N29Kh18) which affords a satisfactory bond

" with glass, The microstructure qf the alloys is a

e

/}76/62/000/025/022@25 S
& P

1 alloys with #dditionk of ¢ |
g0

dingly thin film cannot pAsure
m may be subjedt to

ested in particular, namely, the H47Xp (N47KhB) and
omparison with the in-

phase with a face-centered . .
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In:(estigation of the oxidizability of -...
. of 200-300 min.

_-alloy. Electron-aiffusion analysis indicaten that the composi
" on the Fe-Ni-Cr alloy N47KhB corresponds to a solid solution with FezO and @

ol e taag Yt

~ alloy N29K18 is exp

" large-size ions such as Ni

- no.12, 1956, 500), There are 6 figures, 1 table, an
language Soviet, K. vOno‘a‘Eng.li_al_\-_language paper).

o Gard2lz e e

s/776./62/000/025/022]025‘ B

cubic lattice. The tests were made ata T of 600-1,000°C and after holding times .
The mean oxidation rate is highest in the N29K18 alloy, less in the -
N47D5 alloy, and least in the N47KhB alloy. The rate of oxidation at a given T de~
creases with holding time according to an appx. parabolic law. The densest oxide

film appears on the N47KhB alloy, then on the N47D5, and lastly on the N29K18
: tion of the oxide film

Cr,05 at 6£00-700°C; at 800-1,000° the probable composition along the alloy-scale
bound33ry is the oxide @Cr,0;, whereas in the outer oxidized film it may comprise
the solid golution NiFep04 plus NiCrO4 and FeCrOy . Further details of the compo=-
sition of the oxide film are provided, The elavated oxidizability of the Fe-Ni-Co
lained by the smaller protective effectiveness of the oxide film .
containing a solid sph_xt_iovn‘of NiFe,04 and CrFe,0 which is the result of the great °
stresses that appear in the lattice £ that solid solution because of the presence of -
and’ Coz+ . The results of the present investigation

are consistent with those of the Japanese author K.Ono (3. Appl. Phys, Japan, V. 25,
d 5 references (4 Russian-

A "
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NAUMKIN, O.P. (Moakya);.qu§fqv, pfv,.(uoakxa)

' ' dium films, Izv,
Electronography of the oxidation of thin scan
AN SSSR. Met, 1 gor. delo no.5:141-144 5-0 '63. | (MIRA 16311)
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ACCESSION NR: AT4007057 8/2598/63/000/010/0339/0344
AUTHOR: Ignatov, D. V,

e o e

TITLE: Titanium oxidation mechanism and prowou;)n against gas corrosion

SOURCE: AN 8SSR. Institut metallurgil, Titan i yego splavy®, no. 10, 1963. Issledo-
vaniya titanovy*kh splavov, 339-344 .

TOPIC TAGS: titanium oxidation, titanium gas corrosion, anticorrosive coating, anti-
corrosive alloying, coating effect, composition effect, titanium corrosion prevention,
corrosion prevention, protective coating

ABSTRACT: The results of many investigations of titanium oxidation in oxygen and air 1
in the temperature range 300 -1200 C, despite contradictions, can be summarized as :
follows: (1) The process of titanium oxidation proceeds in two ways: by formation of an
oxyde skin at the surface and by dissolution of oxygen in titanium. (2) The oxidation
process follows a logarithmic law up to 300 C, a third-power exponential law in the inter- -
val 300-600 C, a parabolic law in the interval 600-8560 C, and & linear law above 850 C: -
however, ‘the change from one law to the other is also time-dependent. (3) In the whole

: Card 1/‘ Y
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temperature range 500-1000 C, the oxide seale on the titanjum surface contains mainly
rutile (TiO,); in some cascs Ti0 occurs in the interstice between metal and scale. At
4 temperatures higher than 1100 C, V. I. Arkharov and G. P. Luchkin have established
' _. | three phases in the scale: TiO (interstice metal/scale), TizOg(adjacent to outer boundary
' of Ti0), and TiOj (on the boundary gcale/gas). The predominant opinion ie that the .
! titanium oxidation process below 900 C results from diffusion of oxygen into titanium, and -
i the reaction of oxidation takes place at the boundary metal/scale; above 900 C, the process i
; proceeds mainly as a result of titanium and oxygen diffusion, and with the increase of
- | temperature to 1200 C the role of titanium diffusion in the growth of scale increases. The
i investigations carried out by I. 1. Kornilov and associates of the mechanism of oxidation
! are mentioned by the author; these show that additions of aluminum, beryllium, and silicon
| increase the heat resistance of titanium. Further it is mentioned that 1. A. Popov and
; V. 1. Rabezova developed an alloy on the basis of ¥ - TiAl with addition of Cb, which
! exhibits a corrosion resistance at 800-1000 C approximately equal to that of alloy 80%
' Ni#20% Cr. Furthermore, investigations of P. M. Arzhanyl are mentioned, vherein the
efficiency of betyllium aad aluminum anticorrosive coatings has been demonstrated. It

e o — | ——— " ——

\

k)
t
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. has been the purpose of the present investigations to obtain structure-kinetic data on the

oxidation mechanism of titanium and some of its alloys to answor the following questions:

(1) Why is tho rapjdity of oxidation of ttanium and most of its nlloys over a wide range

. .of temperatures about ten timeg higher than that of nickel, chromium, and their alloys?

~(2) How can the heat resistance of titanium alloys be raised to the level of heat resistance '

" of nickel-chromium alloys ? Under the guidance of the author tests have been conducted by

* Yu. M. Levedev, R, D, Shangunova, and V. V. Votinova (laboratoriya kristallokhimii)

* (of the Crystal Chemistry Laboratory) in cooperation with the Metal Chemistry Laboratory
of the Institut Metallurgli im. A. A. Baykova (metallurgical Inatitute). The tast specimens

~ have been weighed during tests of a seale with a sensitivity of sx10-5 gr. Oxidation

' kinetics in pure dry oxygen at 100mm Hg pressure has been investigated on a torsional

: microbalance with a sensitivity of 10-7 to 10-6 gr. Tho phase content of the scale has been

~ determined mainly by electron micrographs and partially by ths X-ray diffraction method.

. Part of the specimens was coated with aluminum or nickel-alurninum. The phenomenon of

i accelerated titanium oxidation in the temperature range 850-1000 C has been explained by

. loosening of the crystal lattice in the region of alpha-beta transformation and by consequent
increase of oxygen solubility in titanium. Furthermore, it has been explained that compon-

. ents such as aluminum increase the titanium lattice regidity, thus opposing the diffusion of

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0"
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oxygen into titanium, particularly whon intermetallics form in the solid solution. The
following recommendations have been made to increase the resistance of titanium and its
alloys against gas corrosion: (1) application of nickel-aluminum coatings in application.

at 700-900°C: (2) inclusion of alloying elements which strengthem the alpha-Ti and beta-Ti,

and form intermetaliics of the type TiAl, Cbalg, MoAl,. Orig. art. has: 2 figures

ASSOCIATION: Institut metallurgil AN 5SSR (Metallurgical Institute AN 8SSR) .
SUBMITTED: 00 DATE ACQ: Z7Dec63 ENCL: 00
SUB CODE: MM, 66 . .  NOREFSOV: 009 ' OTHER: 007
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si (approximately 1.2% as compared With. .
: 1loygpwith »1 La sl;owipg even better; ‘ i .

e Elaemad wtth fTna

scale. Alloys containing larger amounts ©
281 Awidized at a marKedly lower:rate, the a
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cont “lapger amounts of Si (approXimateiy L.€v oo Swwpsr=s
?gg‘;e;xigﬁ:?aio‘a‘t:i:}tzgly'fl%wergvra‘fe, the alloys with .1 la al;owi_r;:g ev:!.l“?:;‘,‘g_i :
. loxidation resistance. Oxides with higher free enargy of fomar'; (:tsx T red o
lcreasing depth. The presence of 8102 and Trp03 In Inner Iaye 'i‘ e w0 * |
both secondary and internal oxidatfon, -The total oxide layer : dizddad o e
i pares o spar e o formd by St Lot 2 STt
e S M enchann, “higdiaéigfl:i,dg;;usigh' ngNi and Cr ions, raises the actix

. .. _Lanthanum a ‘ _ . e,
|vity of 5L and hindard"Phe inverd diffusion of oxygen. Onig. art. has: ! FIEWSEs
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JDAB/A .
. SOURCE GOLE:" UR/0000/65/000/000/0143/0147
| : B

| TITEs A structural-kinetio study of the 6xidizability40£ titanium alloys

I S o ] 2 ‘

i|' SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i

| " yego splavov, 6th. Novyye issledovaniya titanovykh splavov (New research on titanium
|- alloys); trudy soveshchaniya. Moscow, Iad-vo Nauka, 1965, 143-147

| mToPIC TAGS: titanium alloy, metal oxidation, oxidation kinetics, phase
| - composition, temperature, phase transition / gﬂ%ﬂtitanim-alloy_ :

ABSTRACT: The results are given of a study of the kinetlcs of oxidation of titanium
alloys of the AT type and of the phase composition of the scale formed on them, The
kinetic curves of oxidation were obtained by the method of intermittent welghing on
a balance with a sensitivity of 241075 g, Specimens in the form of 10 x 10 x 4-mm
‘| wafers were cut from forged and annealed (at 950C) rectangular rods. With prolonged
| exposure, the oxidation kinetlcs of AT alloys are functions of temperature and time

(see Fig, 1), In the scale formed at 800—-1000C, rutile and Y -Al,0; were detected.

1_Card 1/2
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1, ‘Kinetis ourves of oxidizability in air of
~ alloyi. 1 - 100004 2 = 90005 3 - 80003
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s
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V0 a gk

t]': A metallographic study of the gcale on pure titanium and its
#|* than that on the alloys. v
‘and increases the point of = 8 transition by 50-—-100C,
-centration, The intensive oxidation of the 4t4itanium alloys
-plained.by: 1) the presence of an allotropic
1% tion of the secale with the metalj 3) the high ra

io of the
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1" thickness of the oxygen-saturated layer on pure titanium is considerably greater
‘The aluminum in the alloys stabilizes the raase A-TL
depending upon the con= -
at 800—1000C is ex- .
% =2 @ transition; 2)

¥' volume of

alloya showed that the IS
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212.?‘ :g ?ﬁ: achz vith the motalj 3) the high ratlo of the volwne of 140, to the volume | -

"of the wetals and 4) -the abaence in the scale of chemical compourids of 7105 and . |
des of tlie alloy components that are’thermodynamically stable at 800—1100C, .. -
1 ‘0aDeués/ GRS REFs 004 o f L

g}, 1) B o/

e ""““ i - M) " CoDET Ui /0600/66/000/000/0290/0292 | i
TACC NRr AT60HHG8 | (N) SOURCE CODE: W/ l
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The films were washed of traces of salts by transferring them into another cup of pure
water. Tho tungsten films produced in this mannor were heated in the temperature
interval of 800 to 1800° in a vacuum of 10410 torr, by passing an electric current.
The phase composition of the films was determined by the eloctronographic method.
Ana_t&ysis of the olectronograms showed that: 1) tungsten films heated in a vacuum of
10~ torr without the use of traps cooled by liquid nitrogen, at temperatures of
900-1000°, are transformed within 1 hour into the carbides W,C and WC; at 800°, W,C is
observed in the amount of approximately 30%; 2) even for films heated in a vacuum of
3 x 10™° torr, with the use of two traps cooled by liquid nitrogen, in the temperature
interval from 1000=1700°, there is always present a mixture of ch and WC, Orig. art,
hass 2 figures, .

SUB CODE3 11//suax DATE:s 10Junb6/ ORIG REF: 001/ OTH REFs 001
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'L 24798-66  EWT(m)/T/EWP(t).  TJP(e) ~ JD/J0 e LA o
.’ -'ACC HR:  APGOLIGOL -7 souReE CODE: UR/0020/66/167/003/0635/0636 | -
' éAUTHOR: m&&-(mﬂesﬁmding member); Ignatov, D. V.; Kantor. M. M 'Sﬁ/

'ORG: Institute of Hetanurmrﬁim.’ A. A. Baykov (Institut metallurgii)

P 'in_molybdenum and its alloysty-

TITLE: Electron microscogic ‘Ind.miciodiffraction analysis of nonmetallic inclusiond |-

. e 2 R T T
'SOURCE: AN SSSR. Doklady, V. 167, no. 3, 1966, 635-636, and insert facing p. 636

. TOPIC TAGS: molybdenum, molybdenum alloy, alloy inclusion, monmetallic inclusion; |.
‘electron beam melted alloy : , ' ’ 1
'ABSTRACT: The electron microscope is used for studying nonmetallic inclusions in B
.molybdenum and its alloys melted by various methods. The phase composition and dis< "¢

“tribution of the inclusions were determined in specimens of molybdenum produced by . | ;-
_electron-beam melting and in molybdenum alloys containing carbon (0.003- -

"%’;0.021%), titanium (0.02-0.3%) and zirconium (0.01-0.15%), produced by arc melting, | -
and also by fusion melting. The - specimens were studied in the cast, deformed and |- -
annealed states. The method used for producing the replicas is briefly described. 1
-Photomicrographs and diffraction patterns show that the inclusions consist basically . -

>y
hed

. 537.533.35:548.4:669.28
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 |of Mo2C molybdenum carbide. This is probably due to the melting conditions and heat ...
", ‘|treatment of the specimens. The electron-beam melting and annealing were done in a R
=21 vacuum of 10-%-10"35 Hg wm. . 011 vapor di £fusion pumps were used for producing the o
.- | vacuum. Apparently the main residual gas consists of ithe oil vapors which de-
.| composes to form carbon. . This carbon diffuses into the metal and forms carbides.
- .| The residual gas in this case doss not oxidize molybdenum and tungsten as is the
:"lcase for several other metals (e.g. Al, Ti, Zr, Fe etc.). Molybdenum and tungsten | -
oxides are apparently umstable under thece conditions while their carbides are 4 T

. 1 e

highly stable. - orig. art. hast:.3 figures, 1 table. . .
| suB coe: 11/ SUBM DATE! | 26Aug6’/ ORIG REF: 004/. OTH REF:: 004/ ATD PRESS: |

e
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_IGNATOV,.D.V., starshly nauchnyy gotrudnik; PETRENKO, 4.G., nauclmyy
sotrudnik

Morphological changes in the lymphatic nodes under the in-
fluence of & constent source of iomising radiation (P=32)

an the organism; a preliminery report. Trudy Ukr, nauch.-issl.
ingt. ortope. i travm. no,15:355-358 *59 (MIRA 16:12)

1. Iz Ukrainskogo nauchno-insledovatel'skogo instituta ortom -
dii 4 travmatologii imeni prof. M.I.Sitenko (dir.- chlen kor-
respondent AMN SSSR, prof. li PNovachenko) e
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IGNM 3 BELAN, M.G

e ' .
Fibromyxoma of the mmerus, Arkh. pat. 23 no.3:69-72% 61 143)

( HUMERUS ~~TUMORS )
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IGNATOV, D.V., starshiy nauchnyy sotrudnik

‘gw”m""m».,
Systemic innervation of bone tissus and of the bons marrov in man.
Ortop., trava, i protes, 17 no.3:11-18 My-Je 156. (MIRA 9:12)

1. Is Ukrainskogo nauchno~issledovatel'skogo institute ortopedii i
traveatologil im. M.I.Sitenko (dir, = saslushennyy deyatel' nauki
prof. N.P.Sovachenko)
(PONE MANRQMW, innervation,
(Rus))
(BONNS, 4innervation,
(Rus))
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SHEmR

IGHATOV, F.F.

v guizg w2 T
’,.r«—"“"” " Purther development of Ukrsinisn hervy industry during the fifth
five-year plan. Izv, KPI 25:19-33 '57. (MIRA 11:3)
(Uxraine--Industries)
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MUCHNIK, V.S., prof., doktor tekhn.nauk, obahchiy red.; IGHATOV, rI.,
insh., obshchiy red.; NUROK, G.A,, doktor tekhn HEUK, ry i
OKHRIMENKO, V.A,, red,izd-va; ALADOVA, Ye,l,, tekhn.red.; LOMILINA,
Lo"o. tekhn.rad.

[ Transactions of the Pirst All-Union Scientific and Tachnological
Conference on Hydraulic Coal Mining; collection of roport-] Prudy
Vsesoiuznol nauchno-tekhnicheskoi konferentsii po gidravlicheskol
dobyche ugliay sbornik dokladov. Moskva, Ugletekhizdat, 1959,
799 P ' (MIRA 12:9)

1. Vsesoyusnaya nauchno-tekhnicheskaya konferéntsiya po gidravli-
cheskoy dobyche uglya. 1st, Stalinsk, 1957. 2. Vsesoyuznyy
nauchno-issledovatel'skiy 1 proyektno-konstruktorsidy institut
dobychi uglya gidravlicheskim sposobon (for Ignatov). 3. Mos-
kovskiy gornyy institut (for Nurok).

(Hydraulic mining--Congresses)
(Coal mines and mining)
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THaAGY, 52 .
SAVCHENKO, I.M.; SYROMYATNIEOV, S.S.; IGNATOV, G.T.

Asserbly line used in manufadti¥ing hollov reinforced concrete
penels with common reinforcement, Rats, 1 izobr, predl, v stroi,

no,3s5-8 157, (MIRA 1151)
(Concrete slabs)
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IGIATOY, I.

< # They will fulfill their promises with honor."
p. 29 (Leka Promishlenost, Vol. 6, no. 5, 1957, Sofiia, Bulgaria.)
" The work of the Chemistry-Technical Institute."

p. 29 (Leka Promishlenost, Vol. b6, no. 5, 1957, Sofiia, Bulgaria.)

Yonthly Index ol Bast European Accessions (EZAI) LC, Vol. 7, No., b, June 1958,

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0"



CIA-RDP86-00513R000518410002-0

"APPROVED FOR RELEASE: 04/03/2001

1o W SV ERTTA WE TIRONE VRTINS JO e MINNSNTD tY

YrpariiUg YOF #5300 4120

oy opEewTRALES] t
ATV 102 T e

S T = 0= I
g pos BITITOR o0 ST Y e "y Ty e L

. tommying LTEmes TTIE upinavey T tERASL

W e o Tt « 159 9 T 20Ty T2 39 WO Ve *L
epegt €4 1057 ¥T 23) IOED O
ToT5T weeng o eerT ©F LITTINT o8 7 wa (P37

TR ETGE prne moe 5o seneaeasd) IO 39 WU Y
N *grst 64 Yt

kﬁahhvgdh...gakgzﬂﬁldr.n

it &

e
62 1 LyTeT] PITTRFICE VQ 39 ATTSIRIY) [rravaid

qhucep SN ey TR BT ¥ € eTeig s NPT, €

. ) tté

«ITIA eS¢ (MO wayaeey) ST

T e e oy wioms ...nmna oboearet A FTyees

SOTR £ TraTTd EERS W STITIIVA SLSUAIITE) OO0 30 SOV T

N e °, erITa) YESOY A T P (v
et T T 3 4 FIOTIR LS Fo AT ST T

CIA-RDP86-00513R000518410002-0"

APPROVED FOR RELEASE: 04/03/2001



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0

JENATOV  Je

3ULGARIA / Farm Animals. General Probleas,
Abs Jour: Ref Zhur-Biol., No 23, 1938, 105617,
Author : Platikanov, N I
: s Ve, Ivanov, P,, Ignatov
Inst i Institute of Animal Huébanémﬁ AS.
e Devq%opment Of animal Husbandry (in Bulgaria)
and leasures for Its Further idvanceuent.

Crig Pub: Izv. - : i ¥
lgfse?n ta zhivotnov¥dstvo, Blg. aN, 1957, kn. 8,

Abstract: No abstract,
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Author: Iv, Ignatov

Title: "Successful Yests with Bacterial Fertilizers
Source: Sofia, Zemedelsko Zname,*9 May 61, p, 2 |
Description: Brief article calls for the use of
becterisl fertilizers, mentions experiments carried oug

in 1960 and cites improved yields in percent for individusl
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IGNATOV, 1.

The International Radiobrosdcasting Organization is in the fore for peace.

p. 9. RADIO. (Ministerstvo na poshtite, telegrafite, telefonite i radioto

i Tmentralniia suvet na dobrovoinata organizatsiie za sudeistvie na otbranata)
Sofiya. Vol. 4, no. 5, 1955

SOURCE: East European Accessions Ljist, (EEAL), Library of Congress
Vol. 4, NO. 12, Decembur 1955.
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A.variant of the system of remote control with fre
quency and
impulse coding. Mashinostroens 10 no.12126-27 '61. 7

T R

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86 00513R000518410002 0

L T AR e R BT SR FEn 1

~ ""IT(l)/ﬂ’lb(a)/“"ll‘(rn)/l" (v)-=2/%: ,;,(3)/Ezc(r)/mr'(v)/zmd) :
- Po~4/Pe~5/Pa~b/Pg-4 IJP(c)/BsD(dp)_/zsn(m /BSD/ASD(a}~5/AFMDG/AFMD(t)/ . - -
AFE'I‘R/AF'I’C(a) an van oo o

o - ACCESSION MR - AP5000111 T s /198/6/010/008 0650k

TITIE Dat.ermination of ‘the atatieticel charactaristics of ths m'bital pax‘matex'a :

S for an artil‘icial earth aatellit.e in unparturbed motion

'-.-‘_’}j."_‘.,ouma: Pry*r:ladna mekhanika, y. 1o, no. &, 156, 65&-659 '

The sbatietical charact.enstics ut‘ the orbital parametars for . an .

. artificial earth satellite are determired. Th
- o ey are the consequence of th mnd SR
S spread of 'oha parumetera at the ‘end of the active portion of the trajecto . ra ™
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LSHATOV, Tv,, inzh,, at, nauchen autrudnik

Fiftean yoars of the Sefontifte Research Institu*s of Communications,
Radio 1 televiziia 13 no,11:322 164,

1. Director, Scientific Reaearch Inatitute of ommunications,
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AUTHOR: Ignatov, I. V. (Kiev) ‘ ;575?
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oo Tees eyt s A o S NP R 1 54
.ORG:...;.Institute.of Machanics; AN UkrSSR (Institut mekhaniki AN UkrSSR) ZEET

TITLE: Determining the probabilistic characteristics of parameters of perturbed
motion of an artificial earth satellite .

' \H
SOURCE: Prikladnaya mekhanika, v. 1, no. 12, 1965, 82-86

TOPIC TAGS: artificial earth satelite, orbit parameter, parameter probabilistic
characteristic .

ABSTRACT: The problem of approximate determination of the probabiiistic characterise.|

tics (mathematical expectation and variance) of parameters of an osculating elliptica
orbir is analyzed for an artificial satellite in a central gravitational field, takin
the resistance of the atmosphere as the only perturbing force. Equations of motion
of such a satellite in osculating elements are written from which approximate ex-
pressions for increments of parameters at an arbitrary revolution of the orbit are
derived. (Actually only two parameters are considered: the semimajor axis a of
the ellipse and the eccentricity e; increments for other parameters can be analogounlﬂ
determined in terms of the parameters) Since a and e are random, their increments

Aa and Ae afe also random. The following relations for determining the parameters

Caord 1{4
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ACC NR; AP6002338 Cj

at the end of the first turn are:

— e

B 1Y o - e
. \ja.ﬂl = a® + Aa(l); L ) + Aeu)' : |
' S — . S S ! (1)

where a{%), e(9) are the semimajor axis and the eccentricity of the initial orbit
for which

| a0 = al® 4 8a; 60 =) 4 e, L F
b T e e e (2) o
where aéo), e6°) are rated values of the parameters and 6a, ée are random components
due to scattering of parameters at the end of the powered flight trajectory which can
be determined by the method previously presented by the author (Prikladna mekhanika,
v. 10, no. 6, 1964). {t is noted that the exact mathematical expectation and the
variance of a{l) and e(1) can be determined by means of the formulas presented
by V. §. Pugachev (Theory of random functions. Fizmatgiz, 1960). However, these E
formulas contain the two-dimensional distribution function f(a, e) which is difficult .
. and<veryuoften-impossible to determine in>practice. The author presents a method !
of determining the probabilistic characteristics of parameters by expanding expressi o
sions (1) in Taylor series in powers of 6a and ée. By terminating the series at B manad ;
é

their quadratie terms approximate formulas are derived for determining the mathe-
matical cxpectation and the variance of parameters for any turn of the orbit in

terms of their rated (nominal)values and the random deviations of parameters from e
the initial orbit. Numerical results for certain particular orbite are presented.

Orig. art. has: 8 .formulas.. - - - [1K] R
.SSBEZJ% — — » i : T
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ZrRy G R R

IGNATOV, I.A,, student.

Novarsensl in the treatment

32 neciiesy W ovs of pasteurellesis in swins. Veterinariia

(MIRA 8:12)

1.0mskiy veterinarnyy institut,
(NEOARSPHENAMINE) (SWINE PLAGUR)
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T TATE T LAY

IGIATOVs I1.A., veterinarnyy vrach; SMIRNOV, G.Ys., veterinarnyy vrach.

Treatment of alimentary toxicosis in farm animals. Veterinariis
33 no.J3:64 Mr 'S6. (MLBA 9:5)

1. Erasnozerskaya rayonnaya veterinarnaya lechebnitsa, Novosibir-
skoy oblasti.

(VETERIHARY MEDICINR) (FOCD POISONING)
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Lhs Jous @ Ref Zrur - Biol., Ho 1£, 1956, He 8ooll

lathew  Inntov 1.4

st + Jusk Veterine Lastitute

Title : Trenxting Leptosaizosic du Crlves with Topoafiveias

Oey o, Ponor Sh, ostud, nouehn, robet. Guaidly vetb. La-S; L00, vwone 2,

Loohs
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Ve
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et Thaen ooconcentoocod
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aembrones ol o fur ! consceutive w
auh el 21 ealves widel voleivad suen boeln
Twzvting enlvens with oswvrpen, aovarssncl, olveos., ond
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2 soelub o, (
Lo 0,08 L, -

b ¢4

vean /o . . P
USSH /2o voresitelopy,  Trenoitic Wersw,
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ly po poliintofrunc Krnsnodrrskogo kreye,

Orig Fub s Tr, Kubensk, s.-kh, in-te, 1957, Hc. 3 \31), 227-229.

tbstroct ¢ In 105221953, in shuop of tho Krasnoder rogion (basod on
cerploto helrinthologicel dissoction of 6 and s particel
dissoction of 52 bodiss, and helminthoceprelegiecl invosti-
gotion of 1422 shaop), 26 sjocies of heliiinths wore identi-
fiod, Host nuserous is the nonrtode zroup (widely disseri-
netud ero Dictyocrulus filerins, Hecnonehus contortus). Cee-
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serples were dissocted) a high oxtensivo and intensive inve-
sion by 5 speciour is notod.




"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0

e N < _  _ _ _  _ ]
RN R TR E e T R T . « - ' N
= R ZR: ik TOERD SO BN SOORCH ) Rk 13 A DETHIL A XARE RIS NL Iak | G TN I STV W A SR SO L S A S
S i Pl <AL W :.arr,.a\‘x:.-z‘.-frmam?&ﬁm.mxv&hﬂxﬂmmmmaim K
i
7]

ANDRYUKHIN, V.S., inzhener; IGMATOV, I.P., inzhener; BRAYLOVSKIY, I.A.

faniad Bl ST hI WIEV

Tochnique of hauling cars on the surface of coal wines., Mekh,trud.

rab, 11 no,3:30-31 Mr '57, (MLRA 10:5)
(Coal handling machinery)
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MARINOV, D,; IGNATOV, K.

On a technic for esophago-gastric anastomosis in resection of the
esophagus and cardial portion of the stomach. Nauch, tr. vissh, med.
inst. Sofia 9 no.4:181-205 159,

1, Predstavena ot dots.R, Rainov, zav, Katedrata po operativna khirurgiia
8 topografska anatomiia,

(STOMACH surg)  (ESOPHAGUS surg)
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IGNATOV, K.
__IGNATOV
Cheap fortilizer, Sove shutht. 13 no.dss-5 Mr '64. (MIRA 17:3)
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AUTHOR: Ievin, E.M., Ignatov, K.V. end Matyushkin, M.A.

TITIE: ° The manufacture of built-up hobbing cutters (Iz%%ﬁi%ﬁﬁ!%p
iye sbornykh chervyachnykh frez)

PERIODICAL: "Stanki i Instrument” (Machine Tools and Tools), 1957,
11002’ ppo 28 - 29 zUQS'S.RI)

ABSTRACT: Some details of production based on the experience of the
Minsk Tractor Plant (Minskiy Traktorniy Zavod) are reported.
The hobbing cutter has longitudinal slots in which cutting
racks are inserted locked in the slot by a wedge. The whole
assembly is secured by ring nuts at each end. The body is
made of chpomium tool steel and heat treated to 30 Rockwell
C hardness. The cutting racks are made of 18% tungsten high
speed steel. The machining set-ups for cutting the slots and
for sharpening the cutting racks in a stack are illustrated.
The maching allowances are given. Two Set-ups for milling
the cutting racks are shown depending on the size. A machin-
ing set-up and details of wedge machining and the assembly
fixture are illustrated.

There are 8 fipures.

AVAILABIE:
1/1
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IGNATOV, K.V., tekhn,; LEVIN, Ya.M,, tokhn.: HATYUSHKIN, A M,

-

L SV

Making mectional worm and thread-milling cuttors. Mash.Bel.
no.4:102-111 's7, (MIRA 11:9)
(Serew-cutting machines)
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STOICHEV, K.; IGNATOV, L,; SAEV, S.

RED

u,.._,-'ium»
Spontaneous cure of mesenteric thromhosis. Khirurgiia, Sofia

8 n001!66"69 1955‘

1. Okruzhna bolnitsa - Kdlarovgrad. Glaven lekar: St. Nikolov.
( THROMBOSIS,
mesenteries, spontaneocus cure)
(MESENTERI®S, blood supply

thrombosis, spontaneocus curs)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0"



S AR

"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518410002-0

PELEVIN, L.; NAYARZIN, I., ingh,; BaTURLH, M.; RHY, Yu,, tekhnolog (g.Khar'kov);
TSIPERFIN, I.; KARLENKOV, B., aktivist; KAL'MANOVICH, M.;

SERGIYENYA, K., normirovshchik; IGNATQV, L. ‘giynahkent)

From roaders® letters. Izobr.i rats. n0.6:38<10 Ja '59,
(MIRA 12:9)

1. Nachal'nik proiszvodstvenno-tekhnicheskogo otdela neftepromy-
alovogo upravlieniya "Tuymazyneft'", g.Oktyabr'skiy, Baash4SSR (for
Peolavin). ». Proizvodsatvenno~takhnicheskiy otdol nefteproryslovogo
upravleniya "Tuymazyneft'", g.Oktyabr'skiy, BashASCR (for Nayanzin),
3. Starshiy inzhener takhnicheskngo otdaela parovozno~vagonnogo
zavnda, g.Ulan-Ude (for Baturin). 4. Nachal'nik Byuro sodeystviya
ratsionalizataii 1 laohratatel'stvu Odesalogo znvoda zapasnykh
chastay, g.0desna (for TSiperfin), 5. Nachal'nik Byuro sodeystviya
ratsionalizatsii 1 izohratatel'stvu Panzanskogo dizel'mngo zavoda,
g.Penza (for Karleniov). 6. Nikolayovskiy oblastnoy novet Vsamoyuz-
rogo ahghehestva izohratateley i ratsionnlizatorov, Z.kolayev (for
Kal'manovich). 7. Khar'kovskiy traktormyy zaved, g.Khar'kov (for
Sorgiyenya).

(Bfficiency, Industrial)
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LOMONOSOV, Yurliy Mikhsylovich; IOQEATOV, »LovAloknandrovich; AKBAROV, A.,
red,; MEL'HIKOV, A,, tekhred.

[Msnufacturing muchine parts fronm capron] Izgotovlenis detalel

mashin 1z kaprona, Tashkent, Gos,izd-vo Usbekskoi SSR, 1960,
25 p. (MIRA 14:2)

(Flastice~-Molding)
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IGNATOV, L.A.,inzh,
"‘ o Using magnetic plates for separating matals from molding sand.
‘ Stroi. 1 dor.mashinostr. 4 no.2:26 ¥ '59. (MIRA 12:2)

(Molding (Pounding))
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Shop for making soluble glass at the Tashkent Fxcavator Flant,
Stroi.{ dor.mashinostr. 5 no.1230-31 Ja '60. (MIRA 13:5)
(Tashkent--Soluble glass)
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IGNATOV, L.A., inzh,; LOMONOSOV, Yu,M., inzh.
NSRS R L.
All-purpose adjustable dies, Stroi,i dor.mashinostr., 5 no.l:
33-36 Ja '60. (MIRA 13:5)
(Tashkent--Dies (Metalworking))
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IGNATOV, L._é_._. inzh.; SUT(N, Ya.l., inzh.

Automatic welding at the Tashkent Excavator Plant. Stroi.i dor.
mashinostr. § no,3:32-33 Mr '69, (MIRA 13:6)
(Taghkent-~-Rxcavating machinery)
(Eleotric welding)
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\IGHATOV, Ihl'} inzhg; Gmsmo. VOG‘. 1nzh.

Sand for assembling caterpillar bands of excavators. Stroi. 1
dor. mashincstr. 5 no.4:28 Ap '60. (MIRA 13:9)
(Bxcavating machinery)
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IGNATOV, L.A., fash.
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Plant mechanization office. Stroi. i dor. mashinostr. 5 no.10:34-
36 0 160. - (MIRA 13:10)
(Machinery-~Technological innovations)
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IGNATOV, L.A,, inzh.

Servicing station for excavatora at the end of the assembly line.
Stroi, 1 dor. mash, 6 no.10:33 O '6l. (MIRA 14:10)
(Excavating machinery) :
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IGRATOV, L.A.

Mechanism of votation and 1id closing on cleaning drums. )
Lit, proizv, no,12:30-31 D 161, (MIRA 14:12)
(Foundrina--Squipment and supplies)
(Motal cleaning)
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IGNATQV, Lev Alekaandrovich; MURAKAYEVA, A., red.; BABAKHANQV, A,
tekhn, red. o

ak u vas? O ratsionali-
is everything with you?] A k
'[atzgrﬁ:i :‘abot:y:‘m rashkentskom ekskavatornom meib-s)
Tashkent, Gos.izd-vo Uz8SR, 1962. 44 p. :

’ (Tashkent—-Excavating machinery)
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. omze f2ngB
: 5/0276/ 64 /000 f002 /2068226
ACCZSSION MR:  ARKO27700 : /

SOUACZ: RZh. Tokhnologlya rashinostroyeniya, Abs. 28364

. AUTHOR: Ignatov, L. N.
motric ol
. qTTiZ: Dotemmiration Br—the relation between totn.l porosity and volu
Llaeud VOIT.AT A v
! ;b;orptivity for iron-graphito anti-friction paris

y -2
' oI7ED SOURCE: Tr. Kuyby*shevek. aviats. inet, vy*p. 16, 1963, 267-271

I’ v -grophite anti-
202IC TAGS: total porosity, volumetric oil abs:rp;z:lv;{& ;::x; grophd ¥
;.‘r‘:i.;tion pard, anti=friction part, iron-graphite

mation of iron-graphite anti-
NSLATION: i rAves the regimes of impro,nfx e the
"l‘?“}&?;m&o‘a‘;ts?:ztgag;{ Eept at 120 + 10C for ono hog. ogh:riesiizm ':z r;c e
:ricv Onep“ined \with oil is characterized by the ratio £ é}--&S". o Seeraphy
:.g;gipif*fi:(.y to the total norosity of the part and averag

of & titles.

{23 43 .
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EWPTK)/ERP(2)/EP(b)  Pfed/Pr-4/Pe-4/Pt7/Psbml0  MIA/ID/WA/IG/DI/MH +:
ACCESSION MR: AR5015168 un/0137/65/ooo/oos/co3_8/m38

“SOURCE.“R&I"‘:!T‘}EWI&F@IW, Aba. Se6 g

———-piyysical,-mechanical, and-Irictiot, properties of - €mm;u ﬁ,auoceramm
SO —ﬁictionwmaterialfﬁme use-of oxi(dized powders-does- ¥EENEPoeY  the quality- o
“-~i the materdial: ~An increase in tha oxygen contant of the “iron powder considersbly -

o
E

| . AUTHOR: _ Krysin, Bu To;' Debedﬂm Lo Fos Imtov, L. N.; Kolpakov, Ya. v. s

Yerevan, 1964, 257-

3 - property, metal prysical p*operty, 1mn, ggudef mta.l, oxidized powder/
: —A-:—J:;rm-illﬁietion ‘metal- ceramic\\ s :

K TRANSLATION: An investigation han 'boen made of ‘the cftect. of the atarting

“PITLE: New data on the technology or manuio.cturing articles of triction : R
metalloceramic mnteria.lx, ‘brand FMK-IJ. [Travslator's wote: Original gives FH(-PJ'

CITED SOURCE: Tr. VVses. nauchno~tekhn, konferentsii po poroshk. zeta.umj;n

' T0PIC TAGS: metal ceremic material, frigtion metal ceramic, metal mechanical

materials and the technologleal corditions of prescing and ein’cering on the

I reducen the wear of the mueria.l and tne connected pm'ta (chmm caat 1ron),/ i
I . ~ B T
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“With an inorease 10 pressing preAmire; U E-tho-gaterial-and-tue
: 15 lowered. - The ‘optimim pressing pressure tons/cm®.: Use of-cont
.| sintering conditions permitted shortening the sintering time to #e5-5 hrs‘ -
simplifying thg technology of the procens.. Bintering vas dore under a pmeaaura
of 20-25 kg/emSs To, avoid overbaking of di 1t is recommended to use
antiscorching pd.n‘b 22-24% biack graphite,’ h-16‘$ quartz sand, 9-10% ,
refroctory clay, remainder water). The paint is applied to the packed disks

before sintering without special prepamticn of the surface. V. Kvin. .
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LEBEDEVA, L,P.; KRYSIN, B.T.; KOLPAKOV, Ya,V,; IGNATOV, L.H.;
MIKHAYLOVSKIY, V.A.; SMIRNO7, G.G.; TSYTSENKO, M.V.

Experimental .production of iron-base friction ceramic metals,
Porosh, met. 5 no,8:96-102 Ag '65. (MIRA 1819)
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IGNAT s STAROVOYTOV, Kofstantin Semenovich;

POTAPOV, Kh.Ye,, red,; PONOMAREVA, A.A., tekhn. ved.

Some problems of agricnltnfal planning] Nekotorye voprosy
;lnlanirgvaniia sel'skogo khoziaistva. MNoskva, 1zd-vo ekox)x.
1it-ry, 1961. 207 p. (MIRA 15:4

(Farm msnagement) -

APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R000518410002-0"



"APPROVED FOR RELEASE 04/03/2001 CIA-RDP86 00513R000518410002 0

T I T R YA R AT - T A o R S

28 P Ey

IGHATOV, Lyuben .(Bolgariye) =~ Tt

Ourrent probtlema-gf. heelth, living conditions and medleal
science, Sovet. med, 27 no.9:122-125 S¥43 (MIRA 17:2)
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IGHATGV, i,

Correct utilization of fresh water in ship boilers. p. 67.
TRANSPORTNG DELO. Vol. 8, no. 3, 1956

Sofila, Bulgaria

SOURGE: East European Accessions List (EEAL) Library of
Congress, Vol. 6, No. 1, January 1957
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TGO, Martn, nan.

Apperatus for measuring and automatic control of temperature in the
range from 0°C to 600° C, Elektroenergiia 12 no,10:17-20 '61,

1, NI,

(Temperature)
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AIEKSIEV, Al., inszh.; VRANCHEVA, S., inzh.; IGNATOV, M., inzh,
--...._._.,‘___._‘

Development and study of the electric duplicate-milling device

for the C1lA l1a the, Mashinostroene 12 no,4:30-33 Ap. 163,
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ALEKSIEV, A., inzh.; LOZANOV, I., insh,.; IGNATOV, M., fnzh,

A device, for automatie disconnseting of machines in idls runni
Elektroetarglia 1, no.7s17-20 J1° 163, e
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1GNATOY, M,, inzh,

e

Komngranm ?or determining rated cur;
rent and reaecti r
transformers. Elektroenergiia 15 no.4:25-26 Ap "Zl,i)cw‘ e
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IGNATOV, Martin, inzh,; LOZANOV, Iorden

Automatic controller of a power factor, BElektrosnergiia 14
no.1l:5~9 Ja 1963,
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_ -
The most economical performance of a locomotive, Transp dele 6
noe3129-33 54,

l. Upravlenie Promishlenocst po tranaporta.
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1GQIATOY, By 1

Equalization of eome parts in our locomctive boilers. p. &

Vol. L, no. 1, Jan. 1955
TEKHNIKA
Sofiya, Eulgaria

So: Egstern European Accession Vol. § No, L April 1956
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IGNATOV, Mircho D, inzh,

New electric locomotives for Bulgarian railroad
Bulg 12 no.4127-29 163, 8 roads, Tekhnika
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